Effect of hyperthermia on the plasma membrane structure of Chinese hamster V79 fibroblasts: a quantitative freeze-fracture study.
Hyperthermia in the range 41-45 degrees C can induce wide biochemical, physiological, and morphological changes in mammalian cells both in vivo and in vitro. In general, its effects on membranes, particularly on the plasma membrane, are still poorly understood. To investigate the effects of heat on this cell structure, Chinese hamster V79 fibroblasts were exposed to 43 degrees C hyperthermia for 1 h, immediately fixed with glutaraldehyde after treatment, and freeze-fractured for electron microscopic examination. Particular attention was given to the density and size of intramembranous particles (IMPs) on both protoplasmic (PF) and external (EF) fracture faces of the plasma membrane. The quantitative study performed by an interactive image analyzer on the IMPs, generally reported as plasma membrane proteins, showed in heat-treated cells a statistically significant increase in their density and size on both fracture faces. The differences observed demonstrate that in our experimental conditions, hyperthermia in plasma membranes produces structural changes whose biological significance has to be clarified. Moreover, our findings seem to support recent data indicating an involvement of membrane proteins in the cell response to hyperthermia.